Several recent investigations have shown that somc species of salamanders are capable of perceiving the presence of fish in breeding ponds through olfaction. It has been suggested that breeding adult salamanders may avoid depositing eggs in pools containing fish. We examined the hypothesis that breeding salamanders avoid fish ponds through olfactory cues in two field tests. In the first, naive spotted salamanders (Ambystoma maculatum) restrained within screened enclosures were submerged in either fish or fishless ponds. The number of eggs laid within each enclosure was counted at the conclusion of breeding. There was no difference in the number of eggs within and among four fishless and three fish ponds. In the fourth fish pond the fish harassed the salamanders and completely inhibited reproduction. We repeated the experiment using double screened enclosures in which the salamanders were free from direct fish attack but were still exposed to fish scent. There was no difference in egg production. The second test repeated the design of the first but provided the salamanders with the choice of remaining in the double screened enclosures or exiting the pond. The test animals from both the fish and fishless ponds responded similarly in their breeding activities. We conclude that naive spotted salamanders do not avoid fish ponds based solely on olfactory cues.
Introduction
It is well known that many species of amphibians which breed in aquatic situations are subject to intense predation by fish on adults, eggs, or larvae. The negative effects of this predator-prey relationship on ambystomatid salamanders have been well documented: restrictions in geographic distribution (PETRANKA, 1988; SEMLirSCH, 1988) ; changes in life history trajectories (JACKSON & SEMLiTSaH, 1993) ; and reduction in 3) Current address: Ilinois Natural History Survey, Champaign, IL 61820, U.S.A. 4) We would like to thank R. COLES and The Friends of Tyson for logistic and financial support. We would also like to thank J. COATS, M. HEDIN, M. PARKS, and B. PLEIMANN for their help in the field. The comments of two anonymous reviewers improved the manuscript.
growth rate and survival of larvae (SEMLITSCH, 1987; FIGIEL & SEMLITSCH, 1990) . This last effect can lead to complete lack of larval recruitment (IRELAND, 1989) and ultimately extirpation of salamander populations after invasion of predatory fish into a breeding pond (BURGER, 1950; SEXTON & PHILLIPS, 1986) . Other investigators have demonstrated that ambystomatid larvae can modify their behaviour in the presence of fish so as to reduce their probability of capture. These modifications usually take the form of alteration in diel pattern of foraging (HoLOMUZKI, 1986; STANGEL & SEMLITSCH, 1987) and refuge use (SIH et al., 1988; FIGIEL & SEMLITSCH, 1990; HuANG & SIH, 1991; SIH et al., 1992) and may contribute to the negative effects outlined above. (KATS, 1988; SIH & KATS, 1991) and this suggests one possible method utilized by adult salamanders.
Our investigation examines the general hypothesis that adult spotted salamanders (Amybystoma maculatum) modify their reproductive behaviour in the presence offish chemical cues. One specific hypothesis is that naive adults confined in screened enclosures which prevent physical contact with fish will deposit neither spermatophores nor eggs when placed in fish ponds. A second hypothesis is that adult salamanders offered a choice between depositing spermatophores or eggs or leaving the pond (i.e. unconfined salamanders) will choose the latter option when placed in screened enclosures in fish ponds.
